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Claims 1-4 (cancelled). 

Claim 5 (currently amended). A process for the preparation of 
canthaxanthin wherein ttje &eM process comprises culturing a recombinant cell 
containing ftimesyl pyrophosphate and isopentyl pyrophosphate under culture 
conditions sufficient for the expression of enzymes which catalyze the conversion of the 
famesyl pyrophosphate and isopentyl pyrophosphate to canthaxanthin, fiifi bM 
recombinant cell being a host cell transfonned by an expression vector comprising a 
regulatory sequence and a polynucleollde containing the following DNA sequences 
which encode tbS enzymes: 

a) a DNA sequence which encodes the qftranvlaeranvi pyroohosphate 
{G6PP1 synthase of Flavobacterium sp. R1534 (crtE) (gEQ Ip NO;21 or a 
DNA sequence that hybridizes to a comotementarv strand of SEQ ID NQ; 
1 under the f b llowino r»nditionar hybridization in 7% SOdiUPi dodWVl 
sulfate (SDS) 1% bovine semm albumi n rRSAV 0.5 M Na?HP04. pH 7.2^ 
at B5<»C. washing twice far 5 m inutes each in 2X SSC. 1% SPS. at fWm 
temperature, followed bv two additional w ashes for 1S minutes eachJn 
Q.1% SSC, 0.1% SDS. a t 6S*C. wherein the hybrid DNA encodes 9 
pQlvpeptide having aeranvlaer a nyl pyrophosphate rGGPP) synthase 
activity which io pubotontlal l y homo l ogous . 

b) a DNA sequence which encodes the prephytoene synthase of 
Flavobacterium sp. R1 534 (crtB) /SEQ ID NO: 3V or a DNA sequence JhaJ 
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hybridizea to SEQ ID NO: 1 under the fpll owina conditions: hybridization in 
7% sodium dodecvl sulfate /SDSV 1% bo vine serum albumin (BSA). 0.5 M 
NayHPO^. dH 7.2 . at BS^C. washing twice for 5 minutes each in 2X SSC. 
1% SDS. at room temperature, followed bv two additional vtraiahes for 15 
minutes each in 0.1% SSC. 0.1% SDS. at 65°C. wherein the hybrid PNA 
encodes a poivDeptlde ha ving Dreohytoene synthase activity wMeMs 
oubotantial l y homo l ogou s. 

c) a ONA sequence which encodas the phytoene desaturase of 
Flavobacterium sp. R1534 (crti) (SBQ ID NO: 4) or a Dl^ sequence ihat 
hybridizes to SEQ ID NO: 1 under the following cond itions: hybridization in 
7% sodium dodecvl SuHkte (SDS V 1% bovine serum albumin fBSAl 0.5 M 
NayHPO^. dH 7.2. at es^C. washing twice for 5 minutes each In 2X SSC. 
1% SDS. at room temperature. follQwed by two additional washes for 15 
minutes each in 0.1% SSC. 0.1% SDS. at 65^C. wherein the hybrid PNA 
encodes a polypeptide having phyto ene desaturase activitv which io 
oubctantia l ly h e molog a u B, 

d) a DNA sequence which encodes the lycopene cyclase of Flavobacterium 
sp. R1534 (crtY) fSEQ ID NO: 5^ or a DNA sequence that hybridizes to 
SEQ ID NO: 1 under the followino conditions: hybri dization in 7% sodium 
dodecvl sulfate < &DSV 1% bovine serum albumin mSAV Q.S M Na.HPQ^. 
dH 7.2. at 6S°C. washing twice for S minutes each in 2X SSC. 1% SDS. at 
room temperature, followed by two additional washe? fpr 15 minutes each 
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in 0.1% SSC. 0.1% SDS. at 65^C. wherein the hybrid DNA encodes a 
Dolvpeptide having Ivcooene cyclase activity which I s oubctant i ally 
honfio l ogouc . 

e) a DNA sequence which encodes the Carotene 04-oxygenase of 
microorganism E-.396 (crtWEsge) fSEQ ID NO: 32^ or a DNA sequence 
hybridizes to a comolementan^ strand of SEQ ID NO: 31 under the 
follQwina conditions: hybridization in 7% sodium dodecyl sulfate (SDS). 
1% bovine semm albumin (BSA). 0.5 M Na>HPO^. pH 7.2. at 
washing twice for S minutes each in 2X SSC. 1% SDS. at room 
temperature, f ollowed by two additional washes for 15 minutes each in 
Q.1% SSC. 0.1% SDS. at eS'C. wherein tha hybrid DNA encodes a 
polypeptide hayino B-carolene B4-oxyaena8e activity which i o oubotantialiv 
homo l ogou e; 

and isolating the canthaxanthin from such cells or the culture medium. 



wherein tbs DNA sequences are: 

(a) the a DNA sequence which encodes the GGPP synthase of 
FlavobactBrium sp. R1534 (crtE> fSEQ ID N0:2V 

(b) the a DNA sequence which encodes the prephytoene synthase of 
Flavobacterium sp. R1534 (otB) (SEQ ID NO: 3^ 

(c) £]§ a DNA sequence which encodes the phytoene desaturase of 
Flavobacterium so. R1S34 fcrth (SEQ ID NO: 4). 
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(d) file a DNA sequence which encodes the lycopene cyclase of 
Flavobacterium sp. R1534 (crtY) (SEQ ID NO: 5) . and 

(e) JSao, a DNA sequence which encodes the 3-carotene p4-oxygenase of 
microorganism E-396 (crtWease) fSEQ ID NO: 32> . 

Claim 7 (cancelled). 

Claim 8 (currently amended). The process of claim 6 7 wherein: 

(a) the DNA sequence encoding the GGPP synthase comprises nucleotides 
bases 2521-3408 of SEQ ID NO: 1 Figure-?. 

(b) the DNA sequence erKoding the prephytoene synthase comprises the 
complement of nucleotides bases 3405-4 316-3406 of SEQ ID NO: 1 
F i gure - 7 , 

(c) the DNA sequence encoding the phytoene desaturase comprises the 
complement of nucleotides bases 431 3-5797 of SEQ ID NO: 1 Figur e 7 . 

(d) the DNA seq uenoe encoding the lycopene cyclase comprises the 
complement of nucleotides bases 5794-6942 of SEQ ID NO: 1 F i guro 7 , 
and 

(e) the DNA sequence encoding the p-carotene p4-o}(ygenase comprises the 
sequence of SEQ ID NO: 31 F i gur e 31 . 
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